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Title of the Invention : 

Apparatus for measuring gap between substrates using dual PSD 
Abstract : 

An apparatus for measuring a gap between two substrates in a process where a gap 
between two substrates is very important, like an exposure process. In particular, an 
apparatus for measuring a gap between two substrates using a dual position sensitive light 
detector (PSD) in which a gap between the two substrates is measured to be less than 1 /im 
using a PSD having high resolving power so as to measure a gap between the two substrates, 
such that precise measurement results are obtained and the gap between the two substrates is 
precisely adjusted. The apparatus for measuring gap between substrates using dual PSD 
comprises a laser beam transmitting unit, which varies image and progressive direction of two 
laser beams emitted toward a mask and a glass from a laser beam emitting unit and 
respectively reflected on the mask and the glass, and a dual position sensitive light detector 
(PSD), which includes first and second PSDs for detecting the laser beams transmitted through 
the laser beam transmitting unit and outputting voltage signals according to positions where the 
laser beams are detected, and measures a gap between the mask and the glass. 







WIPS PIView 3.3.2.0 




(19) CH&E!^«a(KR) 
v i c.j d> >n — im o zcvrv 




(51) Int. CI. 
G01B 11/14 


(11) 

(43) SDHS^XI- 


^2000-0055698 
2000tM09I!15U 


(21) <!> 

(22) g^Xf 


10-1999-0004452 
1999^02^09^ 




(71) g^ei 

(72) »a» 

(74) Oidio] 
(77) £Ahg:? 


XI 2 XI- ^*!S|Ah =?X\m 
150-010 

AHM^^AI S^S 1 ? 0J£|SE§ 20^X1 
730-810 

3^E?D|A|20hHasaCH*0H»e 104-1405 




(54) 


¥rm psdi oiss Jieasj zjs? ^ssxi 





S in^SS^J- ^01 ¥ 3IB Af0!°l ZI^OI 0^ eSth £IXhS 5[g6fb SS0IIAH ¥ 3|BZ*SJ aajg ^S»3| ?j£* & XI Oil SB 32 

^ AH , ItSI, ¥ 3ie»2| Zf^M ?|8H BMeH^HJ PSD(Position Sensitive light Detector)M 0IS»2£* S ¥ D\B2}2\ Z_^g 

1//m OlSWhfl 4 SOI £ICH gsfr§[ 4= 21}! 8S. ¥ 3|»Z*2I ZI^M §^ 4 6fe 

psdm oigti- ¥ 3ieasi z.^ ^gsxi oil mm ^oick 



4 h ^|2J B«oh3| «S £ SSS, aiOIXi^ ^AF¥0UH D^BSJ- ^BH^S »6H ^Af-9 ^ 0^B£f ^EH^OIlAi 2|2J ^AhS ¥ JH 

£J 5II0IWH2I # §J £SfA|3|^ BHOIXHiJ 2iT¥£f; BilOIXHgJ Si¥i 2i9 BHOIXIBS ^ * EHIOI 

XHS0I £JX!£! ¥1X1011 Cttcif S^lf ^ #^5h^ HI 1 PSD2I HI 2 PSD^ OI^CHXj &D\ D^B£f ^2H^Z}°I Z!^M ^ PSD; 
S SS§[CL 

□ SSE 
£2 

0^B, ^ZH^, Z!^ *S, W§ PSD' 
£ IS JlirOII dfE mt[& CCDS OlSSh 3IBZf2| Zh^ a?SSXPI- £AI@ ^?£SE, 

£ 2^ S ^SOll life ^ PSD(Position Sensitive light Detector)S 0\mm D\&?}2\ Zi^ ^§§XP* 3H^°S £A|9 ^£!£= f 
£ 3£ S e*3 0{l ttf^ PSDSJ ^£01 UEiy BZH^OICK 



50 


: BilOIX-m ^Ah¥ 


51 : aiOIXH 


53 


: M 1 


55 : X-il 1 Dl an 


60 


: aiOIX]^ 


61 : JHI 2 Dl £H 


63 


: Xil 2 2!^ 


65 : ±ME\E\ 


67 


: XHI 3 Dl EH 


70 : ¥fm PSD 


71 


: li\ 1 PSD 


75 : XHI 2 PSD 


80 




90 : ^§1^ 


M : 


Oh^B 


G : s£H^ 


Y : 


^XI9f^^« 


N : ^X\m^=?^ 



2003/3/17 



1 



WIPS PlView 3.3.2.0 



BSOI ^5fe Jlir §J 3 g0*2| ^9PI^ 
g gjg^ <= ZM&2I2J 2_^M 5§6^l PSD(Position Sensitive light Detector)S OlgmOj ¥ JIB AhOIHJ ^§5[b 

PSDM 0IS& 2IB2>2| 2.^ *SSM0ll ^e! 5I0ICK 

21 ah j i gsaxi ^i^b s>^ sss^pi^ji* a°Eioii sa ch Ji^mzin g§ ^21 310101, 01 ■ sbj-swoi ^*=r ^A. fi 

01 2H ^ y£H gj C|^M9I0| JI^M ^oPI tftoW AhgSJ^ in^^SOII/H^ D^B2|- ^91^ MO\°\ ZI^OI bi^M^M 1§5^ §2*[ 2J 

xf^ srs^ck caeiAi, £Pi^ ^ssoiifer o^bs* ^bh^ aw 121 2_^s s^ei * ^§5H^b ^soi 34^0101, oia-ith ¥ jib 

§y 2J0IIS 01 a ^hX| ^OfCHI &0| OlgEJB SACK 

£ 1£ gJ»9 CCDS Olgoh JIB2I2J *gg*Pt JH^3£S £A|£ ^££01 CK 

£ is s^sib, gen ^i^oii mxt& ccds ois» jibb2j zi^ ^ssxi^ o^B(Mm e9i^(G)2i #*oii ^xiejch &j\ n\±n(w\ 

)£f g£H^(G)g »8D 9I0IXHSM ttAWfe 9101X1 B£PI(1)2h 6PI 9101X1 »SPI(1)0IIAI VMS 9I0IXIS2J ^ » SltB^SS 2sfA|2| # 
51 Df^B(M)2|- e£H^(G)M ST8H HSShfe HI 1 SI 5(3) S HI 1 Dia(5)». £PI Qh^B(M)2] g9^(G)2J &£01IAH BAfS ¥ JH 

21 ai oi xi a a % aaAi^it hi 2 oia(7) si hi 2 e!2E(9)2K 6pi hi 2 oia(7) » a 2 eo£(9)s eiim axishoi £Pi 

D^B(M)£f ^BH^(G) B2J ZI^M ^§6fb CCD(11)S S»»0| ^^^Df. 

£PI2|- 1*01 CCDM Olgtl ^l&Zi-SJ 2*3J ^§§Xlb 1*01 Sf6»Ch 

0X1, 9101X1 tta^KDWIAl BAhS 91 01 XI SOI HI 1 B!*(3) ^ HI 1 0ia(5)S D^3(M)2f ^9i^(G)0il £©9 ^ £P| 0^H(M)2| 6f 
SjII- e9l^(G)2J &£0UH 2,^ ^AhSCI-. 

6PI2I- UOI Q^B(M)2|- eBH^(G)01IAi 2J2f BAFS ¥ ^HSJ 9I0|X|^^ HI 2 D|Sd(7) ^ HI 2 &!5(9)M PoH ^xf^i CCD(11)0il EBSO. 01 
m, &D\ mxlZl CCD(1 1 ) CHI AH e^EJ^ Ohy-SB B&m ^SShOI D^B(M)£f ^BH^(G) ZI2J ££*shCK 01 [EH . IJxH! CCD(1 1) 

Oil AH Ohb h ^B agj-Ollfe 9I0IXIB0I ?lX|Oll CUSJ ¥ El 3 5°l^(Peak Point)5h UBUJI EjH, H|B fioi^ MO|£J 

ZI^OI 0^3(M)» ^eH^(G) 2121 Z.^01 gQ, 

BEHU, ^5|£f ^9i2J mx[^ CCDS Olgeh 5|&Zt°J Z!^ =§&x|^ ^x^ CCD(11)2J M(Cell) Z.^0| 10/^i 0|^^^ ^6H^0I 

oi ioixpi emboli D^B(M)2f een^(G) ^21 zi^oii ^§01 mit^otu, o\ou caaf ^01 o^b(m)si ^bh^(g) 2^21 z_^m 

^SOi Ol^BXF ofe 5|#^j m-x-ii 

^ i§8 ^5i5i ^hiss mmmn %\mo\ >io^ah, ¥ Piezisj ei^e ?i6H b^5H^°j psdm oi^^o^am 

^ ^iseiaj zi^s i/zm oim^xi ^ sich ^ si^ii §^ e^, ^oish ^ 5i&^2j zi^e §^ 5§t 

.4^ oi^ ^-m psdm o\mm 5iezi2j 2.^ =§^xis Hi^mbPi b =^oi sack 

^5|°J iT^5PI ^ BS01I 2Joh PSDM 0\mm ¥ 5ie^2| 2.^ ^§Sx|2J 9I0|X^ BM¥0I|AH d^bsi ^bh^ 

■ t^SH BA^S ^ Q^BSI- eaU^OilAH ^ ¥ JH2J 9I0IXHS2] ^ ^ Slty^trM ^s[A|5|^ 9I0IXISI ^^l 9IO|Xi^' 

e^H 2^ 9ioixH^e ^ ^x\m * a^ie 9ioixigjoi ^xi9 ^xi chi coej- s^si ^ #^a^ hi 1 psdsi hi 2 psd^ oi 

¥01X1 Dh^B2f ^91^2}21 2[^M ^§6f^ ^ PSD;M H&eh ^0|CK 

SEEh, ^ BS2J ^S^, ^>0| 91 01 XI S D^B2f ^91^01!AH &IAF& 9I0IXH^J2J ^ £SfA|3l^ DI2H ^ 

eozEa, ^>oi 01 an ^ ^i^m e^th ^21 gioixms ^^1 hi 1 psdm mm »Auiaa s ai chi ^§ »»o S ^aupi^ ^MdiEH£i, ^,01 

^MdlEIOIIAl ^ h ^21 91 01 XI B 21 SlS^^e ^sfAl^ ^| HI 2 PSDM »SH ^MA|3|^ DIHS ^^El^ Ql 2iCK 

SE°K ^ BS2| ^§8, ^.Ol PSD2J HI 1 PSDSf HI 2 PSD^ ^ AHS Pl&OII/d «[AhQ 9I0|X1^°1S ^X\m 4= 

HXP^^P^IH ^XIM^^?«o^ ^^EJEJ; ^Ol HI 1 PSDfe D^BOIIAH *}A[& 9IO|XI^!e>e ^XIoh£^ ^XPh^^OI g^EICH 9I0IXH 
SOI ^Xl@ ?lx|01l (U-Ei 0^B2J ¥lxlB UEfLH^ D^B 3^6111 #^5hB, ^^1 HI 2 PSDbr ^9I^01IAH &j-A^ 9IOIXl^Eie ^Xim^ 
m ^XP^^«0| l^EICH 91 01 XI SOI ^Xl@ ^IXl Oil 0>E| ^91^21 $\X\m UEILH^ ^91^ S^^lsM ^^5^ PI SACK 

SEth P S ^ k S2J ¥J\™21 ^S^, ^,01 PSD^¥E1 2^^151 S^l^jo^ xH2|5^ ^^xjB.|¥£f, ^^1 >ilSxHai¥2i xjEHJlFM 

oj^BOf 2^th ^ B cm^^^OII d>ei Df^32f ^91^ M0I2J 2.^M 2§5PI ^Hh HlO^Sg #^6fe e^M2iM CH SfSfe Ql SACK 

&J\2\ ^01 ^ BS^ PSD^h lAfln OloWXI ^§ B^6H^0|H^ ¥ ^I^2I2J 2I^0|| CHEh ^§0t Jl^tHH, OI CHI 

d>ei ¥ 2}^m 5§t 4= SA^ OI S OI SACK 

018K b ^ h S2j ^ai oiis m^m ^^mo\ 

£ 2fe B BSOII PSDM OlgHJ- ^ie2>2J 2!^ ^§§X|9[ ^^^^^ £Aj@ ^^£0|B, £ 3^ S BSOII HfE PSD2J 

^^0| UEfy BBUHOICK 
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£ 2M S BgOII [Qg PSDS 0|gsh J\&?}2\ Z!^ =§§x|fe, 0^3(M)2h e2H^(G)« 1?6H MOIflfflOl ^§£J 2>££ gj 

M£i£i= aioixise ^Afofb 9ioixm »Af¥(50)», &?i q^3(m)s* ^^(gmah »ajs ¥ jhsj aioixmsi a a si^i 

SfA|3li= 910173 a 2^¥(60)2f. &D\ 91 01 XH BJ S^¥(60)M #6H SBS 9IO|XHgJM ^ ^ XI Hi- * &}|B BIIOIXIHOI axis ?lx|Oil Ufa 
2^11 g^m^ HI 1 PSD(71)2* HI 2 PSD(75)S 0|^CHX1 0^3(M)2f ^EH^(G) Z>2| 2*2*8 ^§6fe PSD(70)S S» 

so. 

0\D\M, £D\ aiOIUffl BM¥(50)£r D^3(M)» MBH^(G)°I ^0]| gx|£IO] 6PI D^3(M)2f ^9I^(G)M »oH aiOIXIglS ^Al-shfe 9I0] 

xi tta^KsDa, 6Pi Biioixi tta^i(5i)«iAi »Ahs aiouaag &e ^haiem^ hi 1 ei2E(53)2f f ^oi xii 1 e«^(53)M »:»» aioixiasi 

at" &S8 ^sfA|3l^ HI 1 0ia(55)S ^££JOi »Ch 

SEB, aiOIXIBJ H»¥(60)te D^3(M)2f e9i^(G)011AH ^ «|X^ aiOIHgjSI Si^il B»A|9|fc HI 2 0ia(61)». HI 2 Dl 

a(6i)«iAi ehAhs aioiaaa &s £*fai3ii= hi 2 so ^(63) 2*. 6pi hi 2 eu^(63)M imii aratsi aiouass hd\ hi 1 psdczds 
mm sauius} sai chi ^§ bs^s ^ai-aism^ ^aaa(65)a. £ni ^m£iei(65)oiiah aioua&si assss &mM3i & 

D\ HI 2 PSD(75)B mm 8A>A|3|fe HI 3 0ia(67)£ ^3£JCH &Ch 

SEB, 6PI HI 1 PSD(71) 91 HI 2 PSD(75fe AH Di J\BWM BAFS 9101 H a M a«» ^ 3*l^*?e|<Y)a 2KH8b?g 

(N)2S ?SHOI SIO. 

^, HI 1 PSD(71)i=r D^3(M)0UH »AJH 91 01 XH BBS »X|»£E* ^XI^^(Y)0I M££\0\ 9I0|XH£J0| ^XIB 91 » Oil CCFSt D^3( 

m)hj ^xig uaufe u[±h aer^is, v R s i^§m, hi 2 psd(75)^ eai±(G)oii/d «ia^ aioixiBBS axwc^ uxp^^suy 

)0| tj^EJOl 9101 XI B 01 3»e ¥lxl Oil 0>a eEH^(G)2J ¥1x1 M UEfLH^ ^9i^ 2^5, V s S 

SEB, ^ PSD(70)S¥a S^ti S^l^o^ xHaShb £JsxHa¥(80)2h £>^| <^!sxH a ¥(80)°l xHBI^Hfg gJ^BOj- 

H^S ^ 3 ^^121-Oil d>a Q^3(M)2f ^BH^(G) AFOI2I ZI^M 3ES8PI ?IB HICH^sM ^^5^ ^^Sd-i(90)M CH S&BQ. 

OI5I/H, 4^1 <M^x-iEI¥(80)^ HI 1 PSD(71)£F HI 2 PSD(75)^¥S 0^3 S^t, V R £f g9l^ V S M <m^^o^ 

ifiAI^I^ ^^^j^(81)£f, ^,01 e^^J^(81)CHIAH 0^3 V R ^9i^ V s M □ XI ^ £lfA|3|{= A/D 

^^^l(83)^ ^^£JCH, ^>0| HI 1 PSD(71)2I HI 2 PSD(75)01IAH 2^H2J S^a^M »Ug e^SJS(81)2|- ShUSI A/D ^^^l(83)^ § 

A| CHI XHa» ^ £JCH 2AQ. 

Ch^ AIAI Oil CHI (Tfsei, <MsxH£l¥(80)^ ¥ JH°I e^mi^2f ¥ ^H°J A/D *i&D\m ^ =?UmO\ HD\ HI 1 PSQ(71)» HI 2 PSD(75)01I 
4 h ^ia ^0| S ^SOil CLf^ PSDS OlgB ^l&Zi"3J Zl^ ^S§X|^ Qm^t ^Ol 5[§9P. 

HXH. 9I0IXH B5PK5U0II/H tt«S MOIXIfflOl HI 1 £0^(53) » HI 1 Dia(55)» M6H 0^3(M)£f ^EH^(G)01I £ffS * D^3(M)2J 

saa ^9i^(G)£i ^aoiiAi ^ aAfaa. 

^>0|£f aoi Df^3(M)a ^9i^(G)0ilAH «hA^ ¥ ^HSJ 9I0IXI HI 2 01 a (61) ^ HI 2 &i^(63)M e§H ^Mdl (65)01! £192, & 
}| >i«aa(65)fe ¥ JK2\ 9101 XH^e HI 1 PSD(71)S ftAhAlua- ^ Al CHI HI 3 0|Ei(67)^ 

o\^, &d\ ^Maa(65)M mm hi 1 psd(71)s hi^s ¥ jh^ aioixis e o^3(m)oiiah 9ioixn^g ^xp^^^(y)^^ sja^h 

. geH^(G)OIIAH BhAfS 9I0|X|^S ^XIM^^P^(N)o^ gJA^D. HfdfAH, HI 1 PSD(71 fe D^3(M)°I UaUl^ 0^3 

Oia gAIOII 4tl\ HI 3 Qia(67)fe ¥ ^H°J 9IO|Xi^2| Sg»»8 e3sfA|^ HI 2 PSD(75)S »8H §AfA|!JCf. 01*, HI 3 Dia(67)S PoH 
HI 2PSD(75)^ HI^E ¥ 9I0IXHS g 0^3(M)OII/d &AhS 9IOIXi£jg i^XIM^?^ (N)2 £ gJAfSIH, ^(G)Oil Aj ^Ahe 9I0IXI 
^XP^^P^(Y)o^ SA^QL ©aAi, ^>0| HI 2 PSD(75)^¥EH^ ^2H^(G)5J ?jxlM UEILH^ S&^s, V s 01 f^SCK 

^>Oia HI 1 PSD(71)2f HI 2 PSD(75)2| fi» £ 30il £A|g Hh^ I^DI, OlffHSI D^3(M)2f ^9I^(G) 2}2\ 40~1000/^i 

2] £¥l OILHOICK 

Ol^, ^^IB HI 1 PSD(7im H! 2 PSD(75)0llAH ^ #^9 0^3 V R 2f ^9i^ 2^1, V s = <M^xHdl¥(80)2J ^ = SJ^(81)2f 

A/D^^^I(83)M mm ^ C| XI S ^J§g &^£JCH B^mZ-\(90)^ Mg&Q. 

0\^ f &J\ B^mz\(90)t: <M^xHai¥(80)^¥EH EJ^g>^ CI XII £^^B ^ 3 ^^^HfOji dfai- D^3(M)2f ^EH^(G) 

^ ^§oii pb Hioia^a ^>oi een^(G)g xi xi, ^sn^ ^Eiioixiaoom mm m^mo. 

0|^, ^Ol ^9i^ ^9101X1(100)^ ^Ol =eea(90)£J HICH<MsOil GO-ah ^^3 01 ^Ol M9i^(G)°J ^61- mX\E SS&o^Mi 40| Dh^3( 

m)2[ ean^(G) eisj zi^e sss^i sa. 

4^ia ^01 ^?^£J3 §^£Ji=r ^ Oil D>e PSDM OlgB ^l&^BI Z.^ ^S^xlb, ^ PSD(70)^1- 1 0|6f^XI ^§ Pfs^ 3^ 

6H^0IH^ ¥ ^ D^3(M)2I ^9i^(G) ZI°J Z.^011 CUB §^B ^§0| ^sfll, 0|0|| dfEl- ¥ ^l&^2J Zi^M 4^ 2i 

5il £1^ OISOI 91C[. 

(57) a 9| 

S^PS 1. 

9IO|Xi^ ^ Ah ¥ Oil AH Dh^32f ^9i^M IfSH BAhS ^ ^^l 0^32f eaU^OilAH &AFS ¥ HI 9IO|Xi^j2J ^ K ^^^^M ^1FAI5I 
b 9IOIX1S S^¥2l; 
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sioixih 2i¥§ mm sirs aioixmM a a awe ^ sr^ie aioixiaoi axis wmoii rao- a^ti aa i^^b xii i psd(p 

osition Sensitive light Detector) 21 XII 2 PSD^ 01*01X1 #31 0^32} ^2H^Zf°J ZI^M ^38^ ^i* PSD;M ^§2^ Shfe 

^S* PSDM 01 g» 3I»2>2| 2*3) *SSM. 

2. 

XII 1»0|| ?JLO\M, 

&D\ aiOIXH^ SS^fe 0^321 SBH^Oil aa &!Af9 3101X1^21 aH»» 3* &8 £SfA|3|£r □! BH S S!^2h £>0| 0|£i ^ PHI 

e* aasi aioixias 6Pi xii 1 psdm itsh »AhAiua- exioii ^§ s»2£ ^mai^i^ ±»bieisk ^seiehchi/h &h& aa2i aioi 

BSaSB £SfA|^ XII 2 PSDS »8H «AUI9lfe 01 «S ^£9 ^§2^ »fe £?2 PSDM 01 3102*21 32! ^S3*l 



S^PS 3. 

XII moil &OUH, 

#31 ^S* PSD2J XII 1 PSD2f XII 2 PSDb a a AIM CfE D\BO\\M fi[A|-S aiOIXHaeta aXI» 4= ^XP^^^HI aXIBte^SJSS 

?saa; 6K?i xii 1 psd^ o^boh/h bajb aioi xi a as axi»s* axp^^oi §^sjoh aioixiaoi axis $\x\ou we} 0^321 

UEILHb 0^3 2^J1I i^SP, #31 XII 2 PSDfe Oil AH BAFB aiOIXiaEJS 9XIWE* axp^^P«OI ii££|01 9101 XI 

soi axis ^ xi on we} eai^si ^ixia ueilh^ ^bh^ ^^ti^m w^ms= ^§2^ »fe ^sa psdm oigth 310321 oa 

XI. 

u^tfr 4. 

XII 1»0|| CH AH , 

Ah^| =^ PSDM 01 gel- D\B21S\ Zia ^SSXIfe. Wi* PSD^¥EH S^sl 2 21^^ xHdl 5^ 6K7| £Is>xH&l¥ 

£i ftaiaatB asiao* a^e ^ n ^^^moii ccfdf o^B2f ^en^ moisi zj-ae ssspi ?i§[ xnoiAi^M #^6^ ch s» 

& 3*m ^§2S 6fe ^3 PSDM 0\mm J\B2}2\ Z!^ *SS». 
£^ 1 
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